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Unfortunately the abdominal cavity had not been opened before 
the fish was banded over to me, and in consequence of this, on 
removing the wall of the left side, I found that the viscera were 
by no means in such a satisfactory state of preservation as could 
have been desired, various of the organs being in a soft and decom- 
posing condition. The stomachy which was attached to the dorsal 
wall of the abdomen by a broad peritoneal fold, possessed the 
ordinary siphonal form. The proximal portion was very capacious, 
thin- walled, and marked on the internal surface with numerous 
regularly disposed longitudinal rugse. It was entirely empty of 
food. The distal moiety, comparatively long and narrow, was not 
clearly rounded off externally from the first portion of the in- 
testinal tract, which was separated from the colon by a well-marked 
constriction succeeded by a short thick-walled dilatation. The 
possessed a typical transverse spiral valve. The short rectum 
had appended to it a well-marked rectal gland. 

The liver consisted of a pair of apparently equal-sized large 
flattened lobes tapering to their pointed posterior ends. The spleen^ 
of a dark greyish hue, was triangular in general form, with the 
apex pointing backward from the junction of the proximal and 
distal portions of the stomach and sent a long narrow lobe along 
the latter. The pancreas was of a whitish-yellow colour ; in respect 
of outline it was long, slender, and band-like, and was provided 
with a long duct which opened into the intestine near its 
commencement. 

The ovaries^ very imperfectly preserved, formed a pair of elon- 
gated, somewhat lobiilated bodies of a yellow colour, and the oviducts 
were of comparatively wide diameter. 

Nothing could be made out with sufficient certainty as regards 
the nature of the other viscera. 


3. On the Astraeid Corals collected by the Author in the 
South Pacific. By J. Stanley Gardiner, M.A., 
F.Z.S., Fellow of Gonville and Caius College, Cam- 
bridge. , 

[ReceiTed April 26th, 1899.] 

(Plates XLVI.-XLIX.) 

The Corals of the family Astrseidsc are represented in the collec- 
tion made in the South Pacific by 115 specimens, which I have 
referred to 12 genera and 48 species. Of these I have described 6 
species as new, and I have redescribed many of the known species, 
or added such characters as I have found of practical value for 
separating the different species of the several genera. 

I have found the work very arduous on account of the very 
numerous synonyms existing, not only for species but also 
for genera. Martin Duncan’s ‘‘Eevision of the Madreporaria ” 
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(Journ. Linn. Soc., Zool. xviii. p. 1, 1885) appears to be absolutely 
useless. The subfamilies and alliances are purely artificial, and 
even for the genera in a single alliance there is no distinct phraseo- 
logy. Indeed, genera and alliances are constantly described in 
different but absolutely synonymous terms. That work, too, is not 
to be depended upon in so far as it refers to the authorities for 
the different genera. Indeed most of the errors of Milne-Edwards 
and Haime, corrected by Verrill, Klunzinger and others, appear in 
its pages. The Eungid and Perforate famihes are, however, often 
well described, and the work is a useful key to their genera. 

Throughout tlie work I have made a liberal use of the Coral 
Gallery of the British Museum, and I have profited greatly by 
the advice of Prof, Jeffrey Bell and Mr. Bernard. 

Genus Euphtllia. 

Euphyllia, Dana, Zooph. p. 157 (1848). 

Etiphyllia, Milne-Edwards & Haime, Cor. ii. p. 191 (1857). 

The characters separating the genera Euphyllia and Caulastrcm 
do not seem to me of sufficient iuiportance for the retention of 
the latter genus. The genus EusmiUa^ further, is very doubtfully 
distinct. The characters separating the subfamilies Asirceidce 
ccespiiosce and Asirceidce conjiuentes of Martin Duncan, when 
practically examined, are found to be merely artificial and 
worthless. 

1. Euphtllia glabrescehs Chamisso. 

Caryopliyllia gldbrescens^ Chamisso Eysenhardt, Xov. Act. 
Curios. Nat. x, p. 369 (1821). 

Euphyllia glahrescens, Dana, Zooph. p. 163 (1848). 

Euphyllia glahrescens, Milne-Edwards & Haime, Cor. ii. p. 192 
(1857). 

I have referred pieces from ten several colonies to this species, 
from which Euphyllia gaimardi (Milne-Edwards ik Haime) is very 
doubtfully distinct. 

The colony forms round clumps of corallites, which spring from 
the same stem, the branching being dichotomous. The branches 
vary greatly in length between their divisions, in one colony 
dividing every 12 mm., and in another having a length of nearly 
40 mm. between the divisions. The whole mode of growuh varies 
enormously, and appears to depend on the extent to which the 
bases and sides of the corallites are bored into and iiicrusted by 
different organisms, and doubtless also on the position of growth 
in respect to food-supply, &c. 

The corallites naturally vary as well in respect to size, shape, 
and depth, being somev'hat larger and always more distant, with 
deeper axial fossse, in the more vigorously growing colonies. In 
one colony the coraUites are about 4 mm. apart, and the separate 
calices (showing no trace of any division) vary up to 1-6 cm. in 
diameter, while in another colony they are *9-1*5 cm. apart by 
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cm. in diameter. The costas of the first two cycles of 
septa are distinct down the whole of the corallum, but those of 
the third cycle extend only for about 3 mm. and are very small. 

The septa vary up to 2 mm. in exsertness and are entire, rounded 
at the top, sloping down rapidly to the axial fossa, which has no 
columella, being closed in below by trabeculae from the septa. 

In the living colony there are often two or three mouths, where 
there is no trace of more than one system in the corallum beneath. 
The polyps, when fully expanded, rise for about 3 cm. above the 
skeleton, but contract to less than 1 cm. in spirit ; their tentacles 
are about 2 cm. long and not retrusible. The species is exceedingly 
difficult to preserve on account of the enormous quantity of mucus 
secreted, the least touch with the hand under water causing the 
complete obliteration of the stomodaBum and peristome. The 
colour of the polyps varies from green-yellow to olive-brown, 
always markedly greener towards the stomodaea. 

Eotuma ; in pools of outer reef, very local in distribution, often 
forming large masses, 3-4 feet across. 

I have been unable to determine the method by which the calices 
are divided, but in elongated corallites two of the larger septa 
sometimes fuse across the fossa and form a division. The thecal 
walls of the two sides then grow horizontally OA^er the edges of 
these and fuse, flattening out to a breadth of about 2 mm. The 
young corallites next broaden out in a plane at right angles to the 
elongation of their parent corallite, themselves later to undergo a 
similar division. 

Grenus Mussa. 

Mussa (pars), Olcen, Lehrb. der l^aturg. i. p. 73 (1815). 

Musm^ Dana, Zooph. p. 173 (1848). 

Mussa, Milne-Edwards & Haime, Cor. ii. p. 328 (1857). 

Although I have examined a very large number of specimens of 
this genus both in the British and Cambridge Museums, I have 
completely failed to find any characters of good general specific 
value. Tet the specimens seemed to fall naturally into from eight 
to ten groups, none of which, however, were sharply marked off 
from their neighbours. The characters of the several septa, on 
Avhich Dana very largely relied, do not seem to me to be of any 
great importance, and not uncommonly in the same colony septa 
corresponding to 4 or 5 of Dana’s species can be found. The 
depth and shape of the corallites, too, depend very largely on the 
position of groAvth, i, e. w'hether the colony has plenty of room or 
is crowded with other organisms. Mainly depending on these 
characters Milne-Edwards and Haime described no less than 
thirteen species, most of which will indubitably be found to be 
synonyms. 

Although I depend partially on the general form of growth, 
yet the more important characters seem to me to be — the extent 
and form of the epitheca, presence or absence and spinulation of 
cosfcse, and characters of the columella if present. The arrangement 
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of the endotheca in all is very similar, forming thin plates across 
the interseptal loculi, which may be arranged, according to the 
form of growth, in almost any position from horizontal to A’^ertical. 

1. Muss A CACTUS Dana. 

Mussa cactus^ Dana, Zooph. p. 178, pi. vii. fig. 1 (1848). 

I have referred seven specimens to this species, with which two 
or three of those described by Milne-Edwards and Haime would 
also seem to be identical. All the specimens were obtained from 
the same locality, and in the colour of the living pol}^ps conformed 
perfectly to Dana’s figure and description : — Disk green ; inner 
tentacles bursifonn, pearl-white, and brown at tip, outer a little 
elongate and brown,” The broad pad of tissue in the contracted 
polyps round their edges is very well-marked in my spirit speci- 
mens as in Dana’s figure. The corallites, however, tend to be more 
irregular in outline, and form in the centres of the colonies longer 
series than are represented by Dana. 

The polyp extends for 1-1*5 cm. down the outside of the 
corallum, and below this there is a thin, incrusting epitheca. The 
costsB are marked solely by a few, upwardly directed, pointed spines 
about 1 mm. high and 3-4 mm. distant one from another. The 
columella is well marked, and formed of twisted lamella from the 
septal edges, without any distinct surface spinulation. 

Eotuma ; foimd only in certain reef-pools off Solkopi. 

2. Mussa oristata Esper. 

Madrejpora cristata^ Esper, Pflanz. i. p. 150, Madr. pi. xxvi 
(1791). 

Mima cristata^ Milne-Edwards & Haime, Cor. ii. p. 335 (1857). 

I have referred four specimens to this species, which agree fairly 
well with the above descriptions. They do not bear, however, much 
resemblance to Esper’s figure, the spinulation of the septa not being 
different from that of other members of the genus, and the costae 
not being so marked, although without spines as in the figure. The 
polyps extend for 1*5-2 cm. down the outside of the corallum, and 
the ribbed appearance below their edges is in one specimen nearly 
as distinct as in Esper’s figure. These ribs appear to be due to 
the retreating polyp laying down a thin epitheca behind it, which 
in places forms arches over the costm, which themselves broaden 
out. The columella is well developed and of a spongy structure, 
with no spinulation on its surface. 

Eotuma; boat-channel. 

The living polyps are of a light olive-green colour. 

3. Mussa multilobata Dana. 

Mussa multilohata, Dana, Zooph. p. 181, pi. viii. fig. 2 (1848). 

Mussa multilobata. Milne-Edwards & Haime, Cor. ii. p 336 
(1857). 

This identification is, like that of Mussa cactus^ largely based on 
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Dana’s figure and description of the living animal: — “Animal 
chestnut-brown ; disks long, sinuous and mnltilobate, bright green.” 
Further, the tentacles are very short, of a darker brown colour and 
apparently in three rows. The coralliim agrees with Dana’s de- 
scription so far as it goes, save that no importance can be placed 
on the septal teeth, and the calices are usually deeper than repre- 
sented in Dana’s section. 

The epitheca cannot be distinguished. The costs© are marked 
only by spines, which are similar to those of i/. cactus^ but smaller 
and more distant. The columella is generally very small in the 
older and more completely circumscribed calices. It is formed 
merely by a few trabecula© from the septal edges, and is covered 
with fine pointed spines. 

Eotuma ; very common with if. cactus in the same pools near 
Solkopi. 

4. Mussa hemprichi Ehrenberg. 

Manidna hemprichi, Ehrenberg, Coral, p. 101 (1834). 

Mussa hempy'ichi^ Klnnzinger, Die Korall. des E. Meeres, iii. 
p. 8, pi. i. figs. 3 & 5 (1879). 

Three specimens, which agree well with the forms identified 
by Klunzinger with this species of Ehrenberg. 

Eotuma ; reef. Wakaya, Fiji ; reef. 

5. Mtjssa sinuosa Lamarck. 

OaryopMjllia sinuosa, Lamarck, Hist, des Anim. s, Yert. ii. 
p. 229 (18i6). 

Mussa sinuosa, Milne-Edwards & Haime, Cor. ii. p. 333 (1857). 

Wakaya, Fiji ; reef. One specimen, doubtfully referred to this 
species. 


G-enus Symphtllia. 

Symphyllia, Milne-Edwards & Haime. Comp. rend, de I’Acad. 
des Sc. xxvii. p. 491 (1848), and Cor. ii. p. 369 (1857). 

The remarks made on the specific characters of the genus Mussa 
apply equally well to this genus, so far as the different modes of 
growth will allow. 

1. Stmphyllia sinuosa Quoy & Gaimard. (Plate XLYIII. 
fig. 1). 

Mceandrina sinuosa, Quoy & Gaimard, Yoy. de I’Astr., Zooph. 
p. 227, pi. viii. figs. 4-5 (1833). 

SymphylUa sinuosa, Milne-Edwards & Haime, Ann. des Sc. 
ISTat. ser. 3, x. pi. viii. fig. 7 (1848), and Cor. ii. p. 370 (1857). 

There are two specimens of this \vell-characterized species. 
Septa of four cycles, the fourth incomplete, are present. Fresh 
calicinal centres are formed on the septa by the deposition of 
corallum on the floor and walls of the valleys ; the septal edges 
then break up on further growth. Usually the calicinal centres 
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are joined by 3-5 septa, the inner ends of the original septa, and 
the septa on the walls of the valleys bend round towards them. 
The columella is formed of the twisted septal ends, and in the 
older calicular centres is often 4-5 mm. across and covered on the 
surface with fine, small spines, 

Eotuma ; boat-channel. 

The species in the living condition is of a green colour, brown 
round the peristome. The colonies form great hemispherical 
masses, 2-3 feet across, and are very common in the outer half of 
the boat-channel. The species is noticeably resistant to the action 
of the sun, parts of the colonies at spring tides being uncovered 
for 2-3 hours. Massive colonies, too, which have died in the centre 
and been hollowed out are rare. 

I have added a photo-figure (Plate XLVIII. fig. 1), as the 
differences in the septal orders, &c. are not clearly and accurately 
shown in the previous figures, nor do these figures correspond to 
the descriptions of their authors. 

Grenus Leptoeia. 

Lej^toriciy Milne-Edwards & Haime, Compt. rend, de I’Acad. des 
Sc. xxvii. p. 493 (1848), and Cor. ii. p. 405 (1857). 

Two dried specimens, which appear to belong to the same two 
species as Dana found in Piji. The genus is nowdiere common, 
and indeed I found only one patch of each species. 

1. Leptoeia gracilis Dana. 

Mceandrina gracilis, Dana, Zooph, p. 261, pi. xiv. fig. 6 (1848). 

Leptoria gracilis, Milne-Edwards & Haime, Cor. ii. p. 407 (1857). 

Leptoria gracilis, Klunzinger, Die Korall. des E, Meeres, iii. 
p. 13, pi. ii, fig. 5 (1879). 

A single reef-specimen, having the general facies given by Dana. 
The septa are continuous over the winding thecal walls, in some 
places being about *7 mm. exsert. The theca is apparently a 
pseudo-theca, formed by thickenings on the sides of the septa. The 
upper edges of the fused septa are almost horizontal over the theca, 
the edges towards the valleys being almost perpendicular. The 
edges of the septa are finely denticulate, and there are 14-16 septa 
in 1 cm. The columella is a thin imperforate plate in the valleys, 
and to it all the septa are fused. Its upper edge is covered with 
blunt, almost square lobes, about 7 in 1 cm. The interseptal loculi 
vary from 5-8 mm. in depth, and are closed in below by horizontal 
endothecal dissepiments. 

Eotuma ; outer reef. 

2. Leptoria te-n^uis Dana. 

Mceandrina tenuis, Dana, Zooph, p. 262, pi, xiv. fig. 7 (1848). 

Leptoria tenuis, Milne-Edwards & Haime, Cor, ii. p. 407 (1857). 

A single specimen, which corresponds very closely to Dana’s 
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fgure and the above description. The section of the theca, showing 
profile of septa, is the same as in Dana’s figure, but the upper 
ends of the septa over the theca are generally more acute. The 
valleys vary greatly in depth and breadth, in accordance with 
the sinuosities of the surface of the colony. In breadth they vary 
up to 4 mm. by about the same in depth, being always markedly 
deeper than in my specimen of Leptoria gracilis. The septa on the 
sides of the straight valleys distinctly alterntite in size, the smaller 
not reaching the columella. Where the valleys are more sinuous the 
arrangement, however, is not so regular, and often 3-5 contiguous 
septa meet the columella. The columella is very similar to that of 
L. gracilis, but the lobes on the surface are much lower, broader, 
and less marked. 

Wakaya, Tiji ; reef. 

I am very doubtful whether this species is really distinct from 
L. gracilis, as the differences might be almost explained as due 
to different food*conditions in the two localities, as in the 
specimens of Hyclnophora microcona from Funafuti and Wakaya ; 
there are, however, no intermediate forms, nor can intermediate 
calices be seen on the specimens. 

Genus Cceloria. 

Cceloria, Milne-Edwards & Haime, Cor. ii. p. 411 (1857). 

Cceloria, Duncan, Eev, Madrep., Jour. Linn. Soc. xviii. p. 89 
(1884). 

I have referred fifteen specimens to this genus, which is very 
doubtfully distinct from the genus Mceandrina. The chief differ- 
ence, according to Martin Duncan, is that the columella in 
Mceandrina is ‘‘ formed of masses of spongy tissue, well-developed,” 
and in Cceloria “ formed by trabeculse from the edges of the septa, 
may be spongy.” If this view is correct, it implies that Mcean- 
drina has a true columella, formed, as in Astroides calycMaris, by 
a deposit on the basal plate, while in Cceloria the columella is a 
secondary formation. Such a question can be settled only by a 
study of the development, but in the adult colonies there does 
not appear to be any real difference between the columella of the 
two genera, except such as would necessarily follow from the 
rather deeper, less sinuous, and thinner-walled valleys in Cceloria. 

The theca is formed in Cceloria by a thickening of the septal 
sides. This thickening in a single colony may be plate-like, or in 
the form of nodules joining the septa, later broadening and 
forming a continuous wall, or very narrow, the theca in this case 
being formed mainly by a deposit of corail um on its upper edge. 
There is hence no reason, as Duncan has supposed (Jour. Linn. 
Soc., Zool. xvii. p. 363, 1884), for the separation of the species 
C. pachychila Ehrenberg as the type of a new genus. 

The genus is very abundant on the lagoon-shoals at Funafuti, 
where it forms large, spreading masses, which vary in colour from 
brown to green. It is also found sparingly on the leeward reefs at 
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Tunafuti and Eotuma, but it cannot apparently withstand the 
force of heavy breakers. 

The specimens belong to five species, of which three were 
described by Milne-Edwards and Haime without figures. Care- 
fully comparing all Milne-Edwards and Haime’ s descriptions of 
the species of the genus, and further comparing them with Ellis 
and Solander’s, Esper’s, and Dana’s descriptions and figures, I 
have no doubt but that the specimens really belong to the species 
described by those authors. I have described one species as new 
under the name of G. eclwardsi. This species is closely related to 
<7. hoitai, which has been probably correctly identified by Klunz- 
inger with 0. arahica var. leptochila Ehi‘enberg. From Klunzinger’s 
description of this species, however, the characters of C. echvarclsi 
would appear to be of good specific value. 

1. CcELORiA DyEDALEA Ellis & Solauder. (Plate XLYI. figs. 1, 2.) 

Madrepora dtedcilea, Ellis & Solauder, Zooph. p. 163, pi. xlvi. 
(1786). 

Madrepora dcedalea^ Esper, Forts. Pflanz. i. p. 63, pi. Ivii, fig. 1 
(1797). 

Cceloria dcedalea, Milne-Edwards & Haime, Cor. ii. p. 416 
(1857). 

I have referred four specimens to this species, which vary very 
much among themselves, but yet present certain common features. 

The colony forms large hemispherical masses, which die in the 
centre while continuing to grow at the periphery. The calices 
in the centre of such a mass are generally circumscribed, while 
near the periphery they form series often 3-4 cm. long. The 
growing edge is generally thick, and the under surface is covered 
by a thick, concentrically-marked epitheca. 

The theca appears to be formed by thickening on the septal 
sides, and hence possesses a very ragged upper edge. The 
calicular walls are at first thin plates, formed by the fused thecae, 
but, if the growth of the colony is slow, may thicken enormously 
by a deposition within the calices of vesicular corallum. 

The septa belong to three cycles, of which the primaries and 
secondaries are nearly equal and fuse with the columella; the 
tertiaries are thin, narrow, and often wanting. There are 10-13 
septa present in 1 cm. in the serial calices. The primaries and 
secondaries are continuous over the theca between the valleys, 
and are commonly about 1 mm. exsert. Generally the septa are 
thin, with ragged edges ; their outlines vary enormously, but in 
section, between series, the larger septa are seen to form broad 
arches over the theca, with almost vertical edges, ‘abruptly broad- 
ening towards the fossae. The columella increases in size with the 
thickness of the theca, and is formed by the swollen septal edges 
and by trabeculae from the septa, the whole forming an almost 
imperforate plate in the base of the valleys. 

Eotuma: common in the boat-channel, where it forms large 
Proc. Zool. Soc. — 1899, No. XLVIII, 48 
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spreading masses, 3-5 feet in diameter, small colonies only being 
found on the reef. Specimens a, c, and d. 

The specimen “ a ” is a small hemispherical colony from the boat- 
channel, 7 cm. across by 5 cm. high. Its calices are generally 
circumscribed, the longest series being 2 cm. The theca is very 
thin, except in a few calices near one edge, and the columella 
is represented only by a few spines in the valleys. Breadth of 
the valleys 5 mm. ; depth of same 4-5 mm. Septa, 10 in 1 cm. ; 
tertiaries seldom present. 

“ h ’’ is the peripheral growing-part of a large mass from the 
boat-channel, of which the greater part has been killed. The 
calices are seldom circumscribed, and the series vary up to 5 cm. 
in length. The theca is very thin, and the columella is very 
small, with a few spines on its surface. Breadth of the valleys 
5mm.; depth of same 4-5 mm. Septa, 12-13 in 1 cm. (Plate 
XLYI. fig. 1.) 

“ 0 ” is a small colony, similar and nearly equal in size to “ a,” 
from the edge of the reef. The calices form convoluted series 
about 2 cm. long. The theca is commonly about 1*5 mm. thick, 
and the columella is often of the same breadth, being formed of 
coarse trabeculsB. Breadth of the valleys 6-7 mm. ; depth of 
same 4 mm. Septa, 11 in 1 cm. 

“cZ” is a colony 12 cm. long by 6 cm. broad by 5 cm. high, 
from the reef-flat. The calices generally form linear series up to 
3 cm. long. The theca is 1-3 mm. in thickness, and the columella 
is about 1*5 mm. broad, formed of almost spongy trabeculae. 
Breadth of the valleys 6-7 mm. ; depth of same 5-6 mm. Septa, 
11-12 in 1 cm. (Plate XLYI. fig. 2.) 

2. C(ELORiA SINENSIS Milne-Edwards & Haime. (Plate XLYI. 
fig. 3.) 

Astroria sinensis, Milne-Edwards & Haime, Ann. des Sc. Nat. 
ser. 3, xi. p. 298 (1849). 

Qceloria sinensis, Milne-Edwards & Haime, Cor. ii. p. 416 (1857). 

This species has the same mode of growth as 0. dcedalea, but 
may be distinguished from it by its thinner and more perfect theca 
and smaller dimensions. The calices vary in a similar manner to 
those of (7. dcedalea. The septa are very fine, seldom more than 
1 mm. exsert, almost flat-topped, with vertical edges and fine 
denticulations. Three cycles of septa are present, of which the 
primary and secondary fuse with the columella. The latter is 
feebly developed, covered on the surface with a row of small, fine, 
irregular spines, and formed by fine trabeculsB from the septal 
edges, never forming a plate as in Q, dcedalea. 

Breadth of the valleys 4-5 mm. ; depth of the same 3-4*5 mm. 
Septa, 13-15 in 1 cm. 

Eimafuti; two specimens — the one a round mass, 16 cm. in 
diameter, with narrow much-eroded stem, obtained by the use of 
Priestman’s grab from 7 fathoms, outside the reef, and the other 
the edge of a spreading mass from a lagoon-reef. 
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3. CcELORiA ASTR.FiFORAiis Milne-Eclwarcls & Haime. (Plate 
XLYI. fig. 4.) 

Astroria astrceifonnis, Milne-Ed wards & Haime, Ann. des Sc. 
Xat. se'r. 3, xi. p. 299 (1849). 

CoeJoria asineiformis^ Mihie-Ed wards & Haime, Cor. ii. p. 417 
(1857). 

I have, with great hesitation, referred four specimens to this 
exceedingly ill-characterized species. 

The colonies have the same form of growth as the two pi^eceding 
species, but I never found them in such large masses. The 
calices are usually circumscribed, seldom forming valleys more than 
1*5 cm. long. The theca is very thin and almost perfect. The 
third cycle of septa is nearly complete, l)ut narrow, not reaching 
the columella. The primary and secondary septa are very thin, 
and hence appear somewhat distant ; they are seldom more than 
•5 mm. exsert, and are narrow above, increasing abruptly at the 
level of the columella. The columella is formed by twisted 
lamellate trabeculm from the septal edges, and varies considerably 
in size. It is always distinct in section, and ends above in a few 
fine spines. 

Breadth of the valleys 4-5 mm.; depth of the same 3-4 mm. 
Septa, 11-12 in 1 cm. 

Funafuti ; lagoon, two specimens. Wakaya, Fiji ; reef, two 
specimens. 

The coralluin in all its di:^erent parts is rather coarser in the 
Wakayan specimens. In the smaller, a mei’e fragment from the 
extreme edge of the reef, some of the calices are 6 mm. broad and 
5 mm. deep. 

4. C(ELORiA ESPEEi Milne-Edwards & Haime. (Plate XLYI. fig. 5.) 

Madrepora dcedalea (pars), Esper, Forts. Pflanz. i. p. 63, pi. Ivii. 

fig. 2 (1797). 

Astroria esjoeri, Milne-Ed wards & Haime, Ann. des Sc. Nat. 
sei\ 3, xi. p. 298 (1849). 

Cceloria esperi^ Milne-Edwa*rds & Haime, Cor. ii. p. 417 (1857). 

I am very doubtful whether this species is really distinct from 
C, dcedalea, but yet, as my specimen (a dome-shaped mass 14 by 
11 cm. by 7 cm. high) agrees almost perfectly with the above 
descriptions and exhibits little variety over its surface, I have 
retained the species. 

Besides the differences from (7. dcedalea given in the above 
references, my specimen shows the following : — Epitheca of the 
same character, but thin and imperfect. Longest series 1*7 cm. 
Theca quite perfect. Septa seldom more than 1*5 mm. exsert, 
sloping more gradually, and with long spiniform teeth for 1-2 mm. 
above the columella. Columella less reduced, with no marked 
spines on its surface. 

Breadth of the valleys 5*5-6*5 mm. ; depth of the same 5 mm. 
Septa, 13-15 in 1 cm. 

Eotuma ; loc. incert. 
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5. C(ELORiA EDWABLSi, n. sj). (Plate XL VI. fig. 6.) 

The corallum has the same general mode of growth as in 
(7. dmdalea, but appears primarily to form low, almost flat, spread- 
ing masses. The calices are seldom circumscribed, but form long 
valleys, which are generally sinuous in the centre of the mass, but 
towards the periphery are almost straight, radiating horn the 
centre and occasionally branching. The epitheca is distinct, but 
thin and imperfect, with no concentric markings. 

The theca varies little in thickness, being at the level of the 
columella about 1 mm. in breadth. It is formed of dense corallum, 
and grows rather by the deposition of corallum on its upper edge 
than by thickenings of the septal sides. The septa are very 
regular, uniform in size, and rather thick, falling into two cycles, 
the tertiaries being seldom represented. They are continuous 
over the walls between the serial calices, being uniformly about 
1 mm. exsert. The upper edges of the septa above the theca are 
very uniform, from 2—3 mm. broad, and nearly horizontal ; the 
edges then slope abruptly to the columella on each side, and large 
teeth are absent. 

The columella is always distinct in the valleys, about 1 mm. 
broad. Prom the surface it looks like an irregular broad row of 
low spines, but in section is seen to be formed by fine filamentous 
trabeculae from the septal edges. The interseptal loculi are very 
deep, endothecal dissepiments being seldom found within 1*2 cm. 
of the surface of the colony. 

Breadth of the valleys 5-6 mm., usually 5 in 2*7 cm. ; depth of 
the same, from the surface of the columella to the upper edges of 
the highest septa, 3-4 mm., often less near the edge of the colony. 
Septa, 11-12 in 1 cm, (PI. XLYI. fig. 6.) 

Eotuma; reef(?). Funafuti; lagoon-shoal. 

The Eotuma specimen is a flat colony, 19 by 15*5 cm., about 
6 cm. thick in the centre, gradually thinning towards the exterior. 
The Funafuti specimen is the edge of a mass 6 cm. thick, the 
central part of which was killed and overgrown by sponges ; it 
hence does not exhibit the same regular arrangement of the 
valleys, and its septa also are rather thinner. 

Genus Hydnophoba. 

Eydno^hora, Milne-Ed wards & Haime, Cor. ii. p. 418 (1857). 

1, Hydnophoba miobooona Lamarck. 

Monticularia microconos^ Lamarck, Hist, des Anim. s. Vert. ii. 
p. 251 (1S16), 

Hydnopliora microcona^ Milne-Edwards & Haime, Cor. ii. p, 423 
(1857). 

Eydnophora microcona^ Klunzinger, Die Korall. des E. Meeres, 
hi. p. 21, pi. hi. fig. 1 (1879). 

I found this species to be by far the most abundant coral 
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growing on the lagoon-shoals at Funafuti ; I did not, however, 
find it ever on the reef itself in that locality. In Fiji it is very 
common, gro\ving at AYakaya both in the lagoon and on the 
leeward reefs. 

The monticules oE the Funafuti specimens are about 2*5 mm. 
distant from one another and 2 mm. high. On a AYakayan 
specimen from the lagoon they are 3-3*5 mm. distant and 2*5- 
3 mm. high, and on one from the reef 3-4*5 mm. distant and 
3-4 mm. high. The differences between the latter specimen and 
the Funafuti specimens are so striking that at first sight they 
would appear to belong to distinct species. The variations are 
probably, however, due to absence of sand and mud, together with 
a more abundant food-supply on the reef at AYakaya. The lagoon- 
shoals of Funafuti are but sparingly covered with corals, whereas 
the whole reef to leeward of AYakaya is in many places covered 
with very luxuriantly-growing Madreporaria, Millepora^ Heliopora^ 
and Tuhijyora to within about 15 yards of the breakers. 

The species forms large hemispherical masses, which commonly, 
as in Porites^ die in the centre and are hollowed out, continuing 
to grow at the periphery. The monticules of the upper surface 
of an overhanging mass are somewhat pointed, while chose of the 
lower surface are often flattened and very massive. 

Funafuti; AYakaya, Fiji; Kotuma (spirit-specimens only). 

2. ITydi^ophora lobata Lamarck. (Plate XLYIII. fig. 2.) 

Monticularia lohata^ Lamarck, Hist, des Anim. s. Yert. ii. 

p. 250 (1816). 

Hydnophom lobata y Milne-Ed wards & Haime, Cor. ii. p. 421 
(1860). 

One small specimen, which corresponds fairly well with the 
descriptions. It is a bifid lobe apparently torn off from a large 
massive colony. The mouticules vary up to 7 mm. in length, and 
are from 2*5 to 5 mm. distant from one another and 3-5 mm. high. 
On the opposite sides of the valleys thick and broad septa 
alternate with thin and narrow. The broad septa apparently 
bifurcate and meet one another, fusing in the centre of the 
valleys ; the large septa of one monticule lie then opposite to the 
small septa of the neighbouring monticules. The sides of the 
septa are granular and their edges are entire, save that the large 
septa have conspicuous vertical teeth where they bifurcate. The 
intersept al loculi vary up to 8 mm. in depth, and are closed below 
by horizontal partitions of endotheca. 

Funafuti ; 20 fathoms outside the reef. 

3. Hxdnophoea exesa Pallas. (Plate XLYIII. fig. 3.) 

Madrepora exesa^ Pallas, Elench. Zooph. p. 290 (1766). 

HydnopJiora deinidovU, Fischer, Mus. Demidoff, iii. p. 295, pi. iv. 
(1818). 

Monticularia polyqonata, Lamarck, Hist, des Anim. s. Vert, ii, 
p. 250 (1816). 
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HydnopTiora exesa^ H. demidoffi, and R, polygonata, Milne- 
Edwards & Haime, Oor. ii. pp. 420-*422 (1857) (which see for 
other earlier references). 

Milne-Edwards and Haime stated their opinion that the three 
species above mentioned would be found to be different stages of 
growth of one species. My specimen, on which I venture to 
propose the absorption of H, demidovii and H, polygonata, is a 
colony 13 by 11 cm. across and 8 cm. high. The underpart is 
dead, but the upper parts have sent out over it a thin growing 
edge, free in places for 2-3 cm. The upper surface is a mass of 
low anastomosing branches and lobes, varying from 7 mm. to 
2*5 cm. in diameter, of nearly all the same height, dead in three 
places, where they liad apparently reached the surface and become 
exposed to the sun at low tide. 

The thin growing-edge is very fine, and its monticules have the 
general character of those given by Milne-Edwards and Haime 
for H, exesa^ save only that, owing to the irregular surface over 
which the edge is growing, the valleys are seldom more than 4 mm. 
broad. The under surface is similar to that described for H. demi- 
dqffi^ but the epitheca is in many places thick and well-marked. 
The length of the monticules on the lobes varies from 2 to 7 mm., 
being commonly greater on the larger and more central lobes. 
The monticules vary up to 6 mm. from one another, and up to 
7 mm. in height. 

Large and small septa alternate one with another, the large 
alone fusing in the centre of the valleys. The septa are not so 
thick, and are nearer to one another than in H. lohata ; their edges, 
too, are rougher, and have no conspicuous teeth as in that species. 
The calicinal centres are not recognizable on the lobes, but on the 
thin growing-edge are fairly distinct. (PI. XLYIII. fig. 3.) 

Eunafuti ; outer reef. 

Quelch distinguished a species, R. tenella, in his ‘ Challenger ’ 
Heport, from R, exesci and R. demidoffi mainly by its mode of 
growth. I have already pointed out the great differences between 
the Wakayan reef-specimens of R, microcona and the Eunafuti 
lagoon-specimens, and it seems to me to be probable that this is a 
case of a new species having been described Avhen simply different 
conditions prevailed, causing different rates of growth. Whether 
the specimen above referred to R. exesa is really that species or 
R, polygonata, there seems to be no doubt but that R, tenella is 
only a synonym of R, exesa. 

G-enus Goniastrjea. 

Goniastrma^ Milne-Edwards & Haime, Coinpt. rend, de PAcad. 
des Sc. xxvii. p. 495 (1849), and Oor. ii. p. 444 (1857). 

This genus is easily distinguishable from Astrcea by the possession 
of distinct pali. These are joined at first to the septal edges by 
trabeculae, but later the connection becomes a distinct plate, so 
that they appear in section like thickenings of the septal edges. 
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1. Goki ASTHMA EXiMiA Dana. 

Astrcea eximia, Dana, Zooph. p. 242, pi. xiii. fig. 4 (1848). 

Goniastrcea eximia^ Milne-Edwards & Haime, Cor. ii. p. 448 
(1857). 

The corallum of this species forms large irregularly-convex 
masses, which have thin spreading edges, covered underneath by a 
well-developed epitheca. 

Three orders of septa are complete, and the fourth nearly so. 
Of these, two orders typically have pali, forming a well-marked 
crown round the axial fossa. The number of pali, however, varies 
greatly, in some colonies averaging in the larger calices 10-11, and 
in others 12-13. Some, too, of the tertiary septa in the largest 
calices project to the axial fossa, and have distinct paliform lobes. 
There is a true, finely trabeculate columella, about 1 mm. broad, 
situated about 2 mm. below the pali, which themselves are about 
1 mm. below the edge of the calice. 

The larger calices are 3-4*5 mm. in diameter. The walls are 
very thin, formed by two completely-fused thecm. The septa are 
scarcely exsert, and are not generally continuous from calice to 
calice. Usually the primary septa in one calice lie opposite to the 
tertiary or quaternary septa in a neighbouring calice, not opposite 
to primary or secondary septa. 

E-otuma ; reef, three specimens. Wakaya, Fiji ; reef, two 
specimens. 

2. GoxiASTEm soLiDA Elainville, 

Dipsastrcea solicla, Elainville, Diet. t. lx. p. 338 (1830). 

Goniastrcea solicla^ Milne-Edwards & Haime, Cor. ii. p. 444 
(1857). 

A single small specimen from the Eotuma reef, conforming 
closely to the above descriptions. 


Genus Astejba. 

Astrea^ Lamarck, Syst. des Anim. s. Yert. p. 371 (1801). 

Astrcea, Dana, Zooph. p. 200 (1818). 

Favia^ Milne-Edwards & Haime, Cor. ii. p. 426 (1857). 

Astreea^ Quelch,‘ Challenger ’Eeport on Eeef Corals, p.96 (1886). 

Corals of this genus were among the most abundant found both 
at Funafuti and Eotuma. They do not occur generally near the 
rim of a reef, where it is exposed to the open sea, but are often 
found on the reef-flat behind. Their favourite position, however, 
is on shoals — preferably near a passage — in the comparatively 
quiet water of the lagoon. 

Milne-Edw^ards and Haime enumerate 44 species of the genus. 
Of these species Dana’s descriptions are by far the best, as the 
main characters on which the species are based are always indicated 
and figures of all are given. Valenciennes’s MSS. descriptions 
are ab^solutely useless; and many of the species described by 
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Milne-Edwards and Haime are almost certainly varieties of 
previously described species, due to position of growth. 

It is noticeable that there are in the collection no two specimens 
exactly alike in their calices, no two, indeed, which do not give as 
good specific differences as many of the species described by 
Milne-Edwards and Haime. Indeed without drawings (or pre- 
ferably photo-plates) descriptions are absolutely useless. I have 
described one specimen as new ; it differs markedly, in the 
characters of its septa, in its distinct calicular rim (formed by the 
theca), and in the deep sulci, from all previously described species. 

1. AsTEm DENTicuLATA Ellis & Solander. (Plate XL VII. fig. 1 ) 

Madrepom denticulata^ Ellis & Solander, Zooph. p. 166, pL xA . 
fig. 1 (1786). 

Favia denticulata^ Milne-Edwards & Haime, Cor.ii. p. 428(1857). 

There are two specimens of this well-known species, which is 
very common on the lagoon reefs and on the outer reefs to 
leeward at Eunafuti. The thecse of neighbouring calices are 
generally completely fused, forming thin dividing walls. In 
places, however, the thecae are distinct at the surface and about 
1 mm. distant one from another. In the more vigorously growing 
portions of the colonies the calices are deep, the septa slope 
directly down to the axial fossa without any distinct paliform 
lobes, and the columella is very small and inconspicuous. On the 
undersides and least vigorously growing portions of the colonies 
the calices are shallow, the septa have broad, paliform lobes, and 
the columella is a distinct trabeculated mass. 

Eunafuti ; lagoon and outer reefs. 

2. AsTEiEA ERAGiLis Dana. 

Astrcea fragilis^DansL, Zooph. p. 230, pi. xii. fig. 2 (1848^ 

Two specimens, which agree closely with Dana’s figures and 
description. The larger calices are about 9 mm. in breadth by 
4-5 mm. in depth. Their dividing walls are 1-1*5 mm. broad and 
compact. The septa form three complete orders, the fourth being 
represented by about 6 septa. The primaries and secondaries are 
subequal and slightly thicker, broader and more exsert than the 
tertiaries. The septa are not usually continuous between the 
calices over the walls, which accordingly show commonly a distinct 
sulcus. In the Eotuma specimen the septa are thicker and more 
exsert, and the wall has a more distinct sulcus than in the 
Eunafuti specimen, in which further the septa of the first three 
orders approach one another in size. The columella is generally 
distinct, being formed by very fine spongy trabeculm. 

Eunafuti; lagoon. Eotuma; boat-channel. 

3. Aste^a pallida Dana. 

Astrcea pallida^ Dana, Zooph. p. 224, pi. x. fig. 13(1848). 

Two specimens, corresponding closely to Dana’s description 
and figures (except fig. 13 6, “ cells in outline ”) and having living 
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polyps similarly coloured. The larger calices are 9-14 mm. in 
diameter by 5-7 mra. in depth. The dividing-walls vary from 
1-5 to 2*5 mm, in breadth, and have always a well-defined sulcus. 
The septa form three complete orders, and there are sometimes a 
few septa ot a fourth cycle. The primaries and secondaries are 
equal in size, about 2 mm. exsert, and have well-marked paliform 
lobes. Ey the fusion of trabeculae from their septal edges, a well- 
defined oval columella is formed. The under surfaces of both 
specimens are covered by a distinct thin epi theca. 

Eotuma ; reef-flat and rim of reef. 

The specimen from the reef-flat has its calices broader and 
shallower than the one from the rim. The paliform lobes in the 
same specimen are also much more distinct and form a marked 
crown round the columella, which is generally at least 2 mm. in 
diameter. 

4. Astr^a okeni Milne-Edwards & Haime. (Plate XLYII. 

%. 2 .) 

Favia okeni, Milne-Edwards & Haime, Cor, ii. p. 430 (1857). 

This species differs from the preceding in having broad dividing 
walls (2*5-4 mra.) between its calices with very distinct sulci. 
The corallites do not have any distinct raised rim, save that which 
is formed by the nearly equally exsert upper ends of the septa, 
of which there are three complete cycles. All the septa fuse with 
the columella, the tertiaries a little lower than the primaries 
and secondaries. All have distinct, bluntly angular teeth at 
their lower ends, but these do not in any way simulate pali. 
(PI. XLYII. fig. 2.) 

Kotuma ; boat-channel. 

5. AsTsm PUTEOLTNA Dana. 

Astrcm puteolina, Dana, Zooph. p. 223, pi. xi. fig. 3 (1848). 

A single flattened mass, the incrustiug base of which has been 
eroded away. The mass is much incrusted by nullipores ; when 
obtained, only the calices round the edges were alive. The 
specimen differs from those of A. fragilis in the collection in 
having larger calices, 11-13 mm. in diameter by 4*5-6*5 mm. in 
depth. There are thi*ee complete cycles of septa, of which two 
reach the columella. The walls are about 2 mm. thick, and the 
septa of neighbouring calices are often continuous over them, the 
sulcus being scarcely noticeable. The species is almost exactly an 
enlarged edition of A, fragilis^ but the septa and corallum, even in 
the smallest calices (7 mm. in diameter), are much more massive. 

Eunafuti ; lagoon shoals. 

6. Astr^a lobata Milne-Edwards & Haime. 

Favia lohata, Milne-Edwards & Haime, Cor. ii. p. 434 (1857). 

Favia lobata^ Klimzinger, Die KoraU. des E. Meeres, hi. p. 31, 
pi. hi. fig. 9 (1879). 

Two specimens, which conform closely to the above descriptions, 
and to some extent show the same features as the two specimens 
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represented in Klunzinger’s figure. The large, distinct, primary- 
septa are extremely characteristic. 

Funafuti ; dredged in the South Ship’s Passage from 5 fathoms. 

7. Astb^a botumana, n. sp. (Plate XLYII. fig. 3.) 

The corallum forms large incrusting masses, covered under- 
neath by a thin epi theca. The coloay does not seem to increase 
much by fission and budding at the edge, which is very thick and 
costulated down to the epitheca. 

The calices vary from 6 to 11 mm. in diameter by 4-6 mm. in 
depth to the top of the columella. The septa are usually rather 
thin, except in their exsert portions, and the interseptal loculi are 
wide and deep. In the largest calices two orders of septa are 
complete and there are commonly 8 or 10 septa of the third order. 
The primary septa are about 2*5 mm. exsert, and about 2 mm. 
broad at the level of the thecal rim. Lower down they broaden 
out, the edges still lower running almost horizontally into the 
columella, but giving off first each a blunt, vertical paliform tooth. 
In the smallest calices the primary septa alone join the columella, 
but in the larger calices often 3 or 4 of the secondary septa fuse 
with it as well. The latter may somewhat simulate the primaries, 
but the secondaries never attain the same exsertness nor are their 
paliform lobes well-marked. The tertiary septa are about 1 mm, 
exsert, and are very thin and narrow, being seldom more than 
1*5 mm. broad. 

The walls vary from 1*5 to 3 mm. in thickness, and the rims of 
the calices are about 1 mm. high. The septa are not continuous 
between the calices, so that the sulci are very conspicuous and 
deep. The columella is formed by fine, loosely joined trabeculae 
from the septal edges, and in the larger calices, in which it is 
often 1-1*5 mm. broad, has a finely papillate surface. In the 
smaller calices the columella is often scarcely visible. 

The interseptal loculi are open for about 1 cm., below which 
they are closed by nearly horizontal endothecal dissepiments, 
about 1 mm. distant from one another. The thecse of neighbouring 
corallites are joined also by similar exothecal dissepiments. 
(PI. XLYII. fig. 3.) 

Eotiima ; a single specimen, 13 cm. long by 1 cm. broad, part of 
an incrusting mass. 

8. AsTBiEA AFFiNis, Milne-Edwards & Haime. 

Favia affinis, Milne-Edwards & Haime, Cor. ii. p. 429 (1857). 

I have referred a single specimen with 19 calices to the above 
species, as it differs from A, dentieulata and agrees with the 
above species in the characters given by Milne-Edwards and 
Haime. The dividing walls of the specimen are as thick as in 
my specimens of A, dentieulata, but the thickness varies enormously 
in all species of Astreea. My specimen is too small for any 
definite statement, but the two species will, I think, be found to 
be identical. 

Wakaya, Fiji ; outer i*eef. 
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Genus Orbicella. 

Orhicella, Dana, Zooph. p. 205 (1848). 

Heliastrcea^ Milne-Edvvards & Haime, Cor. ii. p. 457 (1857). 

Heliastrcea, Duncan, Eev. Madrep., Journ. Linn. Soc., Zool. xviii. 
p. 104 (1885). 

Flesiastrcea^ Milne-Edwards & Haime, Compt. rend, de I’Acad. 
des Sc. xxvii. p. 494 (1848), and Cor. ii. p. 489 (1857). 

Flesiastrcea, Duncan, Eev. Madrep., Journ. Linn. Soc., Zool. xviii. 
p. 107 (1885). 

Le]DtastrcBa^ Milne-Edwards & Haime, Compt. rend, de TAcad. 
des Sc. xxvii. p. 494 (1848), and Cor. ii. p. 493 (1857). 

• Leptastrcea^ Duncan, Eev. Madrep., Journ. Linn. Soc., Zool. xviii, 
p,119 (1885). 

Orhicella and Leptastrcea^ Klunzinger, Die Korall. des E. Meeres, 
iii. pp. 43-50 (1879). 

There are in my collection 20 specimens of this genus, in 
addition to which I have examined a veiy large number of colonies 
in the British and Cambridge Museums. 

The genus Flesiastrcea was separated from HeViastrcea by Milne- 
Edwards and Haime in 1848, and stated to have well -developed 
pali before all the cycles of septa except tlie last, while the pali in 
Heliastrcea are absent or rudimentaiy. In Heliastrcea acropora the 
pali are exceedingly well-developed before all the cycles of septa 
except the last ; while in Flesiastrcea versipora the pali, although 
generally very distinct, are in some calices not recognizable. 

Again, these two genera are stated to have their whole septal 
edges toothed, while Leptastrcea has the upper edges of its septa 
entire and the lower edges toothed. This also is rather a question 
of degree, for in Leptastrcea solidior, while the upper edges are 
generally almost entire, in some calices they are finely and in 
others very markedly toothed. 

One of my specimens, too, of Orhicella {Heliastrcea) lieliopora 
presents calices which, examined separately as to the above 
characteristics, would be placed in all the three so-called genera. 
Indeed, any large colony of almost any species of these genera has 
calices intermediate between those of the other two genera. 

Eurther, all these three genera have the same method of budding 
and plan of structure ; and indeed, from the study of the hard 
parts alone, there is no valid reason to separate them. For the 
genus I have, following Klunzinger, employed the term Orhicella^ 
as it has clearly the priority, being first used by Dana for a sub- 
genus of Astrcea. 

The genus Orhicella would then be characterized as follows : — 
Corallites forming massive and incrusting colonies, sometimes 
growing out into lobes, but usually forming rounded masses, 
covered below by a distinct epitheca. Calices general^ completely 
separate, with the edges more or less prominent, often elevated. 
Corallites joined together by exotheca only, the costas never being 
continuous between calices, except where a young polyp has 
recently been budded off. Calices usually deep and closed in 
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below by a more or less developed columella, formed by trabeculae 
from the septal edges. Interseptal loculi deep, closed below by 
transverse endo thecal dissepiments. Septa usually somewhat 
exsert and well-developed, commonly at least two cycles fusing 
with the columella. Paliform lobes generally present and well- 
developed, usually recognizable at least in some parts of a colony. 
Costae varying in development, generally distinct, but sometimes 
not recognizable in surface view. Exotheca usually well-developed, 
often completely filling in the space between the theca of neigh- 
bouring corallites. Increase by intercalicular gemmation over the 
costae, where three or more calices meet, sometimes also by 
fissiparity. 

1. Oebicella aceopoea Linnaeus. 

Maclre^yora acropora, Linnaeus, Syst. Nat., edit. 12, p. 1276 
(1767). 

Madrepora acropora^ Esper, Ports. Pfianz. i. p. 21, pi. xxxviii. 
(1797). 

Heliastrcea o,cropora^ Milne-Edwards & Haime, Cor. ii. p. 477 
(1857). 

There are two specimens, both incrusting masses, which 
correspond closely to the above descriptions. The edges of the 
calices are free for about 1 mm. in height, while the calices are 
about 2 mm. deep to the top of the columella and in diameter vary 
up to 5 mm. The costae and septa are as described by Milne- 
Edwards and Haime, but the smaller costae are not usually present, 
and the septa which reach the columella- — generally 9-12 — have 
commonly a very distinct paliform lobe. Increase is usually by 
intercalicular gemmation, but in three calices of the larger 
specimen — 10 by 6 cm. — fissiparity is occurring. 

There are two specimens, the first as described above, but the 
second differing in having rather smaller calices, more delicate 
septa, and less distinct pali. 

Eotuma ; outer reef. 

The appearance represented by Esper in the lower right calice 
of fig. 2 is due to a worm boring in the columella. It commonly 
occurs in many corals, and ultimately results in killing the polyp 
into which it grows. 

2. Oebicella oeion Dana. 

Orhicella orion, Dana, Zooph. p. 720, pi. xiii. fig. 14(1848). 

A single lobe from the surface of a colony, which agrees closely 
with Dana’s figures and descriptions so far as they go. The 
calices are more or less rounded, with distinct free edges, very 
little raised. There are three complete cycles of septa and a 
few septa of a fourth cycle are often distinguishable. Of these 
the primary septa are usually markedly larger and broader than 
the rest and have well-developed, blunt paliform lobes, which may 
be simulated by two or three septa of the second cycle. The 
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edges of all are rough without any distinct teeth. The columella 
is formed by very fine trabeculae from the edges of the primary 
septa, and in the largest calices is usually about 1 mm. across. 
The endotheca forms transverse partitions — distant about *5 mm. 
from one another — across the interseptal loculi. 

Funafuti. 

3. Orbicella wakayaka, n. sp. (Plate XLIX. fig. 2.) 

There are three specimens, which agree very closely with 
0, annuligera in its described characters, but have their calices 
seldom less than 3’5 mm. deep. They may possibly be identical 
with that species ; but as my specimens have uniformly deep 
calices, with other corresponding differences, I have no option but 
to describe them as a new species. 

The colonies form spreading and incrusting masses covered 
uniformly underneath by a distinct epitheca. The calices are 
round, and commonly 5-6 mm. in diameter by 3-4'5 mm. deep. 
They usually have a quite distinct rim, often as much as 2 mm. 
high, and are commonly about 2*5 mm. distant one from another. 

The septa are 30-40 in number and cannot be divided into 
cycles. They are generally equally exsert, but usually about half 
reach the columella, while half are very narrow. A certain 
number of septa (6-10) are often somew^hat broader at their upper 
ends and so may simulate a primary cycle. The costse are sub- 
equal, and are not, except where budding has recently taken place, 
continuous between the calices, w^hich are joined solely by 
exothecal ti*abeculse. The septal edges are very finely spined, 
and the larger septa in some calices merge directly into the 
columella, but in others may have each a distinct, fine, paliform 
tooth, with its summit even 2 mm. above the columella. The 
latter is generally almost round, 1-2 mm. in diameter, and is 
formed by very fine, closely anastomosing trabeculae from the 
septal edges. 

In section, the thecae of neighbouring calices are seen to be 
quite distinct one from another, the exotheca forming fine tra- 
beculae, never filling up the interthecal spaces. The interseptal 
loculi are deep — 7-8 mm. — and closed in below by thin, nearly 
horizontal endothecal dissepiments, distant about 1 mm. one from 
another. 

Wakaya, Fiji ; three small specimens, all obtained close to the 
edge of the reef. 

4. Orbicella yersipora Lamarck. 

Astrea versijgora^ Lamarck, Hist, des Anim. s. Yert. ii. p. 264 
(1816). 

Plesiastrcea versipora, Milne-Edwards & Haime, Cor. ii. p, 490, 
pi. D 7. fig, 5 (1857). 

A single specimen, closely resembling the above descriptions and 
a specimen so named in the British Museum. The species possesses 
well-marked crateriform calices, with free edges, joined only by 
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exotheca. .The valleys between the calices are always distinct 
and usually about 3 mm. broad. They are not dosed in below 
by a dense, smooth peritheca as represented in Milne^Edwards 
and Haime’s figure, but at the bottom the costae of neighbouring 
calices meet. The columella is situated about 1‘5 mm. below the 
crown of paliform teeth, the whole calice being 4-5 mm. deep. 

Rotuma ; reef. 

5. Orbicelea ctjrta Dana. 

Orhicella curta^ Dana, Zooph. p. 200, pi. x. fig. 3 (1846). 

■ There is in this species always a distinct valley between the 
calices, but the interthecal spaces are often filled up with dense 
solid exotheca. The calices have typically 48 septa in four cycles, 
but usually the last cycle is incomplete. The first and second 
cycles meet the columella ; the primaries are much coarser than 
the rest, ending above in broad (1*5 mm.), slightly more exsert 
edges, and below having generally small paliform teeth. The rest 
of the septa are very thin and equally exsert with finely toothed 
edges. The tertiaries often bend round and- fuse with the 
secondaries before the latter join the columella ; the quaternaries 
are always distinct but very narrow. The costse are of equal 
thickness and meet in the valleys, but are not directly continuous 
between the calices. The columella is small and formed by twisted 
lainellac from the septal edges, which have from the surface rather 
a papillate appearance. 

The calices in my specimen are rather irregular and a few 
exhibit well-marked fissiparity. The largest are from 8-9 mm, in 
diameter by 5 mm. deep. 

Funafuti ; one specimen. 

6. Orbicelea coronata Dana. 

Orhicella coronata^ Dana, Zooph. p. 211, pi. x. fig. 4 (1848). 

There is one specimen of this species, which possesses very 
markedly the specific characters given by Dana. The calices ai'e 
crowded, but have nearly always distinct rims ; the costae, however, 
are sometimes continuous from calice to calice. The septa form 
three cycles, of which the primaries are considerably (1 mm.) more 
exsert than the secondaries and the latter than the tertiaries. The 
costsB also show similar differences. The primaries have almost 
horizontal upper edges, 2 mm. broad, and distinct, small, low, 
paliform teeth. A few of the secondaries may meet the columella, 
but generally they are little broader than the tertiaries. The sides 
of all the septa are coarsely granular and the edges of all end in 
fine, subequal spines. The columella is very small and formed by 
a few flat trabeculae from the primary septa. 

The calices vary up to about 8 mm. in diameter by 4 mm. deep. 
The primary septa are about 2 mm. exsert. 

Funafuti ; leeward reef. 
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7, Oebicella eotu]^iana, n. sp. (Plate XLIX. fig. 3.) 

The corallum is an incrusting mass, covered underneath by a 
thin, dense epitheca. The calices are crowded, but have nearly 
always a distinct rim, the costm never being continuous between. 
The septa are nearly equally exsert and the costm are subequal in size. 

The septa form three complete cycles, and usually the greater 
number of septa of the fourth cycle are present. The primaries, 
as in 0, corovata and 0, carta, have broad (2 mm.), horizontal, 
upper edges and are provided with rather long paliform lobes, 
often rising for 2-2*5 mm. above the columella. A few of the 
secondary septa sometimes simulate the primaries, but usually 
they do not meet the columella. The tertiaries are always distinct, 
but the quaternaries are scarcely distinguishable within the calices 
All the septa are relatively thin (not differing greatly one from 
another in thickness) with smooth sides, and are often much fenes- 
trated ; their edges are covered with long, thin, pointed spines, which 
commonly increase considerably in length towards the base of the 
calice. The columella is very small, appearing in many calices to 
be little more than the fusion of the edges of the primary septa. 

The calices are rather crowded and distorted, varying up to 
9 mm. ill diameter by 4-5 mm. in depth. 

Eotuma ; boat-channel (?). One specimen. 

This species is very closely allied to 0. coronata and 0. curia. 
The calices of the three specimens of these species in my collection 
scarcely merge into one another in any way, nor did I find any 
intermediate forais in the Briti.sh Museum. 0. roUimana differs 
from 0. curta in its distinct paliform lobes, long, spiny septal 
teeth, tertiary septa never fused to secondaries, and the latter 
often simulating the primaries. 0. coronata differs from both in 
its much coarser and thicker septa, which seldom form more than 
three complete cycles. 

8. Oebicella klujvzingeei, n. sp. 

Leptastrcea ehrenhergana, Klunzinger, Die Korall. des E. Meeres, 
hi. p. 46, pi. vi. fig. 3 (1879). 

There are two specimens, which undoubtedly belong to the 
species which has been excellently described and figured by 
Klunzinger under the name of Leptastrcea eJirenhergana. This 
species cannot possibly be the species described by Miln e-Edwards 
and Haime under that name, so that 1 propose to call it 
0. Jclunzingeri. As my specimens agree in nearly every respect 
with Khinzinger’s description, there is no need for me to recapi- 
tulate the specific characters. 

Klunzingers figure shows considerable variation in the size of 
the calices. In my specimens on the highest points, nodules on 
the colony, some of the calices are 8-9 mm. in greatest width, 
while in some of the valleys they do not aA^erage more than 3 mm. 
In the latter position further the thecse of neighbouring calices 
are completely fused, but the costsB are not continuous, 

Eunafuti and Eotuma, 
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9. Obbicella heliopoba Lamarck. (Plate XLIX. fig. 4.) 

Astrea heliopora, Lamarck, Hist, des Anim. s. Yert. ii. p. 263 

(1816). 

Heliastrcea lieliojoora^ Milne-Edwards & Plaiiue, Cor. ii. p. 459 
(1857). 

Milne-Edwards and Haime have already given a full description 
of this species, with which two specimens in my collection very 
closely agree. There is a considerable amount of variation in my 
larger specimen, the thecsB of neighbouring calices being in some 
parts closely apposed, and in others 2-3 mm. apart with a vpy 
distinct valley between. The septa show a condition approaching 
that found in 0, coronata, 0, curta, and 0. rotumana, the primaries 
being markedly broader at their upper edges than the secondaries. 
All the primaries and most of the secondaries meet the columella 
and are provided with paliform lobes. 

In the smaller specimen, a young colony, the crateriform 
character of the calices is more marked and the calices are rather 
deeper, being often 4-5 mm. 

Eunafuti ; leeward reef. 

10. Obbicella solibiob Milne-Edwards & Haime. 

Astrcea soUdior, Milne-Edwards & Haime, Ann. des Sc. Nat. 
ser. 3, xii. p. 102 (1850). 

Heliastrcea solidior^ Milne-Edwards & Haime, Cor. ii. p. 460 
(1857). 

Three specimens, which closely correspond to the descriptions. 
The cahces in all the specimens have distinct low rims, separated 
by shallow valleys. The columella is always very dense and well 
marked, being formed by trabeculae from all the septa of the first 
two cycles and some also of the third cycle. While the costae are 
of equal size, the septa of the diiffierent cycles are quite distinct, 
those of lower cycles being more exsert, thicker, and broader than 
those of higlier cycles. jPaliform lobes are only found on the 
primaries and secondaries. 

Eunafuti ; lagoon reefs. 

11. Obbicella eitnaeutensis, n. sp. (Plate XLIX. fig. 5.) 

The corallum is a large incrusting mass covered underneath by 
a dense epitheca. The corallites are free at their edges— -the 
thecae being often 2-3 mm. distant — but there is no distinct 
valley between. The costae are nearly of equal size and thin ; 
they are joined on neighbouring corallites by exotheca and are 
never continuous. 

The calices are generally round, but sometimes more or less 
oval, never polygonal. The septa form three complete cycles, and 
commonly in one half of each system two septa of a fourth cycle 
are found. The primary septa are recognizable in all the calices, 
being slightly thicker aiid broader at their upper edges than the 
rest, and having low, broad, blunt paliform teeth before they join 


